Infection of B cells with Epstein-Barr virus (EBV) leads to proliferation and subsequent immortalization, resulting in establishment of lymphoblastoid cell lines (LCL) in vitro. Since LCL are latently infected with EBV, they provide a model system to investigate EBV latency and virus-driven B cell proliferation and tumorigenesis 1 . LCL have been used to present antigens in a variety of immunologic assays 2, 3 . In addition, LCL can be used to generate human monoclonal antibodies 4, 5 and provide a potentially unlimited source when access to primary biologic materials is limited 6, 7 .
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A variety of methods have been described to generate LCL. Earlier methods have included the use of mitogens such as phytohemagglutinin, lipopolysaccharide 8 , and pokeweed mitogen 9 to increase the efficiency of EBV-mediated immortalization. More recently, others have used immunosuppressive agents such as cyclosporin A to inhibit T cell-mediated killing of infected B cells 7, [10] [11] [12] .
The considerable length of time from EBV infection to establishment of cell lines drives the requirement for quicker and more reliable methods for EBV-driven B cell growth transformation. . 4. Centrifuge at 600 x g for 10 min at 4°C to separate EBV-containing culture supernatant from cells. Filter supernatant through a 0.45-micron filter, aliquot, and store at -70°C for over a year. An alternative is to obtain the supernatant from B95-8 cells containing EBV from the ATCC (VR-1492) and use at the dilution recommended by the ATCC.
2. Underlay diluted blood with 15 ml Ficoll Hypaque lymphocyte separation medium. Centrifuge at 225 x g without brake at room temperature for 30 minutes. 3. Remove buffy coat and transfer into a new 50 ml conical tube. Raise volume to 50 ml with PBS and spin at 600 x g at room temperature for 10 minutes. 4. Pour off supernatant. Wash cells by resuspending pellet in 50 ml PBS and spinning at 600 x g at room temperature for 10 minutes. Wash twice more in a similar manner. 5. Resuspend washed cells in 1 ml of complete RPMI. Use 5 μL of cells to prepare a 1/10 dilution in Trypan blue. Count live cells using a hemocytometer. 6. Adjust the volume using complete RPMI in a 25 cm 2 tissue culture flask to obtain a cell concentration of 2 x 10 6 /ml.
Infection with EBV
1. Add FK506 (AG Scientific) to the cell suspension from 2.6 to a final concentration of 20 nM. Place flask in CO 2 incubator at 37°C for one hour. 2. Rapidly thaw an aliquot of EBV. Remove flask from incubator and add EBV to the cells at 1/10 dilution. Typically, this dilution provides an MOI of 50-100. Swirl flask to mix and place it upright in CO 2 incubator at 37°C.
Note that
Step 4, performed to predict successful outcome, is an optional step. If
Step 4 is to be performed, you will need to incubate an additional flask of un-infected PBMC at 2 x 10 6 cells/ml as control. Temporarily store the mixes at 4°C in the dark. 3. In day three post-exposure to EBV, gently swirl flask to obtain a more uniform cell suspension. Remove 2ml from flask into a 2ml Eppendorf tube. Spin tube in a microcentrifuge at 3000 rpm at room temperature for 3 minutes. 
Identifying proliferating population of cells (Optional step)

Expansion and cryopreservation of LCL
1. Visualization of cells by light microscopy: By a week after EBV infection, clusters of cells are visible by light microscopy. Figure 3 shows an example of early microscopic clusters ( Figure 3B ) in a flask. 2. As time progresses, microscopic clusters become larger such that clumps are visible macroscopically in the flask. Figure 3C shows larger clusters of cells in established LCL by light microscopy. 3. Feeding cells: Double the volume of culture medium in the culture flask on day 12. Subsequently, expand culture by increasing its volume 2-3 fold using complete RPMI. 4 . Periodicity of feeding cells should be determined based on rate of cell growth. When the culture medium turns yellow, it is generally time to replace the media as above. Typically, this occurs once per week. However, some cell lines may need to be fed more or less frequently. Expand culture to 75-100 ml over the next few weeks. You may also visualize cells by light microscopy to monitor successful outcome: As mentioned earlier, within a week after EBV infection, small clusters of cells in the flask are visible by light microscopy ( Figure 3B ). As time progresses and cells develop into LCL, microscopic clusters become larger ( Figure 3C ) such that clumps are visible macroscopically in the flask. PBMC present in the buffy coat of an established gradient are exposed to FK506 followed by addition of EBV. EBV-exposed cells are grown at 37°C in the presence of 5% CO 2 to establish and subsequently expand LCL for cryopreservation.
